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1. (10%) Here is an augmented matrix in which * denotes an arbitrary number and # denotes a nonzero number.
g % ¥k % % %
0

0
0

L O #

B

Bz

o0 # *

o o

Which of the following statements is (are) true?

(A) The given augmented matrix is consistent and the solution is unique.

(B) The given augmented matrix is inconsistent and the solution is unique,
(C) The given augmented matrix is consistent and the solution is not unique.
(D) The given augmented matrix is inconsistent and the solution is not unique.

(E) None of the above.

2. (5%) Assume A is an m x n matrix. [f rank 4 = n, then

(A) The columns of 4 are linearly independent.

(B) 4x = b has at least one solution for every b in R".

(C) Every column of its reduced row echelon form contains a pivot position.

(D) Ax = b has at most one solution for every b in "
(E) None of the above statements is true.

3. (5%) For the four vectors below, which of the following statements is (are) true?
3P(8|]1)2
20 (00(2]]1
0| (6]13]]6

(A) They are linearly independent.

(B) They span R

(C) They are linearly dependent.

(D) They do not span R’

(E) None of the above.

4. (5%) Let ¥ be a subspace of R" with dimension & Which of the following statements is (are) true?
(A) Every linearly independent subset of ¥ contains at least k vectors.

(B) Any finite subset of }" containing more than k vectors is linearly dependent.

Cynz=k

(D) Any finite subsst of ¥ containing less than & vectors is linsarly independent.

(E) None of the above.

5. (5%) Suppose that s, ¢, and u are vectors in R” such that s is orthogonal to u and u is orthogonal to ¢. Then
{A) s is orthogonal to ¢
(B) For any orthogonal # x » matrix P, we have that Pu is orthogonal to both s nd ¢

(C) For any orthogonal # x n matrix £, we have that Ps is orthogonal to u
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(D) s + ¢ is orthogonal to u

(E) None of the preceding statements are true.

6. (5%) Let M be an inner product space

(A) Since the inner product is an integral of a product of functions, M is a function space
(B) c<u, v>= <cu, cv > for all vectors u and v in M and for every scalar ¢

(C) <T(uw), v > = <u, T(v) > for all vectors u and y in M and for every linear operator T on M
(D) If M is finite-dimensional, then M contains an orthonormal basis

(E) None of the preceding statements are true.

7. (5%) An m x n matrix P is invertible if

(A) The reduced row echelon form of P is J,
(B) The columns of P are linearly independent
(C) The columns of P span R”

(D) The rows of P are linearly independent

(E) None of the preceding statements 1s tnie.

8. (5%) Suppose that § is an arbitrary n x n matrix. Then
(A) det S is the sum of its diagonal entries

(B) det §* =2 det S

(C) det S is a vector in R"

(D) det S=det §7

(E) None of the preceding statements is true.

9. (5%) Let A be a subset of R? containing two or more vectors. Then:
(A) The span of any two vectors in 4 is a plane in R

(B) If A contains more than three vectors, then A is linearly mdependent
(C) The span of any two nonzero vectors in 4 is a plane in R’

(D) Every vector in 4 is in the span of 4

(E) None of the preceding statements is true.

10. (8%) The solution for f{7) of the following equation
J(y=32 == [ /(p)Pdp

has the following form:

r .k . . s ; .
(1) =g(t)—kie™™ | where k;j~k; are constants and g(%) is a function containing only polynomial terms like
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¢ and ¢, are arbitrary constants. p, is a constant. g;(x) and g;(x) are functions of x. Find p, and g(x).

-

Which of the following item(s) is (are) true: (A). k,+k;=3 (B). kx+g(0)=1 (C). g({)+g(0)=4
(D). g(!)+g(-1)=8 (E) none of above.

11. (7%) The function f(x)=|x| can be expressed as a Fourier series on the interval —7 < x <7, where

flx)= M =g + i [a” cos(nx) + b, Sin(ﬂx)}

n=l1

—4x
Which of the following item(s) is(are) true: (A) ag=n (B) a;+b;=0 (C) b,+b,=0 (D) a;+a3=*—9“" (E) none

of above.

12.~13. We are going to solve of the following differential equation system:

ex

=l = 3.\.’[ +I2 — X3
clt

el

i Xp+3x9 —x3
(l’f 3

ax

i 3x; +3x — x5
dt

with initial values as x;(0)=4, x;(0)=7 and x;(0)=7. The solution has the form as
X = AE 16/“: + Aizé’/{?": + A138/13[
Xq = ‘4218/{” + Azzeﬁzt + Azseijr .

X3 = A318/1|f + A::Qeflzr + A:Befly
where ‘/-{1‘ = ‘/1—_;_} < ]Aﬂand Ays are constants. Which of the following item(s) is(are) true:

12, (5%) (A)A,+4:=3 (B) 21,+1;=3 (C) A;+4;=3 (D) A,+1;=3 (E) none of above.
13.(5%) (A). x;(1)+ 2x3(1)=62 (B). x(1)+ x3(1)=2cos(1) (C). xz(1)+ x3(1)=8e (D). x,(1)- x2(1)=2cos(1) (E)

none of above.

14. (19%) The initial value problem

l fl-;{ s éi}_ +2x = 5cos(41), x(0) =
5det 5dt

has the solution with the form:

. X (0)=0

19|

x(t) = 17;5 {F(0)k, cos(e) + k, sin(r)] + &, cos(k,z) + k, sin(k,r)}

ky, k3, k3, ky and ks are constants. /(%) is a function of ¢. Find k), ks, &3, k4, ks and f{2).

15.(6%) The differential equation
,dly dy
T —=—-x—+y=In(x
edx” dx ? ()
has the solution with the form:

Y(x)=¢x+c,8(X) + p +g,(x)
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